ENMD-1198, a new analogue of 2-methoxyestradiol, displays both antiangiogenic and vascular-disrupting properties.
The formation of a new vascular network by angiogenesis is a key driver in tumor growth and metastasis, making this an attractive therapeutic target. Different strategies are being developed to either prevent tumor angiogenesis or disrupt the tumor vasculature already in place. In this in vitro study, we investigated the antivascular properties of ENMD-1198, a new anticancer drug currently in clinical trials. ENMD-1198 is a new analogue of 2-methoxyestradiol, a microtubule-targeting agent that has shown promising results in the treatment of multiple myeloma and hormone-refractory prostate cancer. Using both bone marrow-derived and dermal microvascular endothelial cell lines, we analyzed the effect of ENMD-1198 on the different functions of endothelial cells involved in angiogenesis. In both cell lines, ENMD-1198 was more potent than 2-methoxyestradiol at inhibiting endothelial cell proliferation, motility, migration, and morphogenesis. In addition, ENMD-1198 induced a significant decrease in vascular endothelial growth factor receptor-2 protein expression in endothelial cells. Furthermore, videomicroscopy experiments showed that ENMD-1198 was able to completely disrupt preformed vascular structures within 2 hours. This vascular-disrupting activity was associated with extensive depolymerization of the microtubule network and accumulation of actin stress fibers and large focal adhesions in vascular endothelial cells. Collectively, our results show that this new compound displays potent antivascular properties, and this study provides important insights into the mechanism of action of this promising new anticancer drug.